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57 ABSTRACT 
A tubular or cylindrical filter structure consists of a 
plurality of ring-shaped elements disposed in stacked 
relation by connecting rods and supporting a filtering 
media. The filtering media is disposed inside or outside 
the ring-shaped elements, depending on the direction of 
fluid flow therethrough. The ring-shaped elements pro 
tect the filtering media from tensile or compressive 
forces generated by the fluid flow, and at the same time 
present an open structure. 

19 Claims, 2 Drawing Sheets 
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CYLNDRICAL FILTER MEDIA WITH SUPPORT 
STRUCTURE 

This is a continuation of co-pending application Ser. 5 
No. 398,056 filed on Aug. 24, 1989, now abandoned. 

BACKGROUND OF THE INVENTION 

a. Field of Invention 
This invention pertains to a filter used for removing 10 

particulate matter from a fluid under high pressure, and 
more particularly to a filter structure having a tubular 
or cylindrical configuration. 

b. Description of the Prior Art 
In many industrial processes, a cylindrical filter is 

required for separating particulate matter from a fluid, 
said fluid flowing in a radial direction either inwardly or 
outwardly with respect to a filtering media. Prior art 
cylindrical filters used for radially outward flow usually 
included a cylindrical plate formed with a plurality of 20 
perforations and a filtering media disposed within the 
cylinder in the flow path of the fluid. However this type 
of structure was found to be unsatisfactory for a number 
of reasons. For example, the perforations had to be 
spaced sufficiently to insure that the filter structure 
could withstand the radial forces and consequential 
hoop stress applied thereto by the high pressure fluid 
during filtration. However, as a result of this spacing, a 
large filter was required to be able to handle a given 
fluid flow. Perforating the plate meant that at least 50% 
of the plate materials were discarded. Furthermore, at 
least 50%-60% of the filtering media was blocked. A 
more open structure could be made only by providing a 
very thick plate for withstanding the above-mentioned 
radial forces. Hence the cylindrical filters used in the 35 
industry up till now were inefficient and expensive. 

OBJECTIVES AND SUMMARY OF THE 
INVENTION 

In view of the above mentioned disadvantages, it is an 40 
objective of the present invention to provide a cylindri 
cal filter with an open structure to take full advantage of 
the surface area of a filtering media. 
A further objective is to provide a filter structure 

having small overall dimensions. 
Yet another objective is to provide a filter structure 

in with a filter medium having very small interstices for 
capturing minute particulate matter. 
Other objectives and advantages of the invention 

shall become apparent from the following description. 
Briefly, a filter structure constructed in accordance 
with this invention comprises a plurality of ring-shaped 
elements arranged to define a cylindrical space. The 
ring shaped elements are preferably made of a flat mate 
rial arranged to extend radially from said space. The 
structure also includes a plurality of reinforcing rods 
extending axially and connected to the ring-shaped 
elements. A filtering medium is disposed and arranged 
for support by said ring-shaped elements. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 discloses a plan view of a filter structure con 
structed in accordance with this invention; 

FIG. 2 shows a side-sectional view of the structure of 
FIG. 1; 

FIG. 3 discloses a plan view of an alternate embodi 
ment of a filter structure constructed in accordance 
with this invention; 
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2 
FIG. 4 shows a side-sectional view of the structure of 

FIG. 3; 
FIG. 5 shows an enlarged plan view of a preferred 

embodiment of the filter media for the structures of 
FIGS. 1-4; 

FIG. 6 shows an enlarged side sectional view of the 
filtering media of FIG. 5; 
FIG. 7 shows an alternative embodiment for the filter 

structure of FIG. 1; and 
FIG. 8 shows a third embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now to FIGS. 1 and 2, a filter structure 10 
constructed in accordance with this invention includes 
a plurality of ring-shaped members 12 aligned to form a 
substantially cylindrical space 14. The ring-shaped 
members are preferably made of a relatively flat mate 
rial so that they extend radially outwardly from the 
cylindrical space 14. A plurality of rods 18 are disposed 
circumferentially around the ring shaped members 12 to 
maintain the axial distance and to position the rings. The 
ring-shaped members are made of a strong material such 
as a metal ribbon. The rods 18 are also preferably made 
of a metallic material and are secured to the ring shaped 
elements 12 by well-known means such as by welding. 
Alternatively, the rods 18 pass through holes made in 
the ring-shaped members and are provided with a head 
24 at one end and a nut 26 screwed on the other end as 
shown in FIG. 7. In this configuration, the spacing 
between the ring-shaped elements are maintained by 
spacer cylinders 28 as shown. 
The filter structure 10 also includes a filtering media 

20 having a cylindrical shape and disposed inside ring 
shaped members 12 for support. The media 20 has a 
plurality of interstices which allow a fluid to flow out 
wardly from space 14 as shown in the FIGS. by arrows 
A. 

In the embodiment of FIGS. 1 and 2 ring-shaped 
members 12 consists of discrete or closed hoops. In 
FIGS. 3 and 4 an alternate embodiment is shown in 
which the ring-shaped members are actually loops of a 
continuous, helical ribbon 12'. 
The filtering media 20 may consist of a woven or 

non-woven material of paper, fabric, or it may be a 
metal mesh, depending on the pressure and volume of 
fluid, and the size of the particulate matter that has to be 
intercepted. Alternatively, a filtering material may be 
made in the form of metallic sheet 20 having a plurality 
of openings 22 shown in FIGS. 5 and 6. This sheet may 
be made by the photolithographic methods used for 
generating electronic integrated circuits, whereby the 
openings can have dimensions smaller than a microme 
ter. 
The structures shown in FIG. 1-4 and 7 are suitable 

for filtering particulate material from a fluid flowing 
radially outwardly. Because the ring-shaped elements 
12 are generally flat so that, they extend radially out 
ward, they can withstand large tensile forces generated 
during filtering by the pressure differential in the fluid. 
The filtering media disposed inside the rings can be 
easily removed for cleaning or replacement. Further 
more, because of the open structure presented by the 
rings and the rods, only a small number of the interstices 
in the filtering media are blocked so that the filtering 
structure is very efficient as compared to the prior art 
Structure. 
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FIG. 8 shows a filter structure for filtering a fluid 
flowing radially inwardly, as indicated by arrows B. In 
this structure, the filter media 120 is disposed radially 
outwardly of the ring-shaped elements 112. Similarly, 
rods 118 are radially inwardly of the ring-shaped ele 
ments 112. In this configuration, the filter structure 
resists large compressive forces generated by the pres 
sure differential of the fluid, 

Obviously other modifications may be made to the 
claims without departing from the scope of the inven 
tion as defined in the appended claims. 

I claim: 
1. A filter structure for removing particulate matter 

from a fluid flowing from a fluid path, comprising: 
a. a support element comprising a continuous helical 

coil formed of a plurality of winding defining a 
cylindrical space and formed of a substantially flat 
material extending radially away from said cylin 
drical space; 

b. spacing means coupled to said support element for 
maintaining said windings at preselected positions; 
and 

c. a non self supporting filtering media comprising a 
cylindrical surface disposed radially inwardly o 
said support element supported by said support 
element and positioned in the fluid path, said filter 
ing media consisting of a flat sheet with a plurality 
of minute operations. 

2. The filter structure of claim 1 wherein said filter 
structure is provided for filtering a fluid flowing radi 
ally inward of said cylindrical space with said filtering 
media comprising a cylindrical surface disposed radially 
outward of said support element. 

3. The filter structure of claim 1 wherein said spacing 
means comprise a plurality of parallel rods. 

4. The filter structure of claim 1 wherein said filtering 
media consists of a woven material. 

5. A filter structure for removing particulate matter 
from a fluid flowing in a fluid path, comprising: 

a, a plurality of hoop shaped elements arranged to 
form a single open cylindrical space, said hoop 
shaped elements being formed of a substantially flat 
material extending radially away from said cylin 
drical space; 

b. spacing means coupled to said hoop-shaped ele 
ments for maintaining said elements at preselected 
positions; and 

c. a non self supporting filtering media supported by 
said hoop-shaped elements in said fluid path, said 
filter structure being provided for filtering a fluid 
radially outward of said cylindrical space, with 
said filtering media comprising a cylindrical sur 
face disposed radially inward of said hoop shaped 
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4 
elements, and said filtering media comprises a flat 
sheet with a plurality of minute openings. 

6. The filter structure of claim 5 wherein filter struc 
ture is provided for filtering a fluid flowing radially 
inward of said cylindrical space, with said filtering 
media comprising a cylindrical surface disposed radially 
outward of said hoop-shaped elements. 

7. The filter structure of claim 5 wherein said spacing 
means comprise a plurality of parallel rods. 

8. The filter structure of claim 5 wherein said filtering 
means consists of a woven material. 

9. The filter structure of claim 5 wherein said filtering 
means consists of a flat sheet with a plurality of minute 
openings. 

10. A filter structure comprising: 
a. A plurality of flat hoop-shaped elements stacked in 

an axial configuration defining a single open cylin 
drical space; 

b. a plurality of rods coupled to said elements for 
maintaining said elements in preselected positions; 
and 

c. a non self-supporting filtering media supported by 
said elements being provided for filtering a fluid 
flowing radially outward of said cylindrical space 
and being disposed radially inwardly of said ele 
ments said filtering media comprising a cylindrical 
surface with minute openings. 

11. The filter structure of claim 10 wherein said filter 
ing media is disposed radially inward of said hoop 
shaped elements. 

12. The filter structure of claim 10 wherein said filter 
ing media is disposed radially outward of said hoop 
shaped elements. 

13. The filter structure of claim 10 wherein said rods 
are disposed circumferentially around said hoop-shaped 
elements, 

14. The filter structure of claim 13 wherein said rods 
are disposed radially inwardly of said hoop-shaped ele 

entS. 
15. The filter structure of claim 14 wherein said rods 

are disposed radially outwardly of said hoop-shaped 
elements. 

16. The filter structure of claim 10 wherein said rods 
extend through said ring-shaped elements, further com 
prising spacer means disposed between the hoop-shaped 
elements, and securing means for securing the spacers, 
the rods and the hoop-shaped elements. 

17. The filter structure of claim 10 wherein said hoop 
shaped elements are connected to form a continuous 
helical coil. 

18. The filter structure of claim 10 wherein said filter 
ing media consists of a woven material. 

19. The filter structure of claim 10 wherein said filter 
ing media consists of a flat sheet with a plurality of 
minute openings. 
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